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(57) Abstract: Antihuman Mpl antibody is obtained and purified. By using a genetic engineering technique, a single chain antibody 
of the antihuman Mpl antibody is further constructed. This antibody shows a high agonistic activity. This fact indicates that the 
activity of an antibody can be reinforced by binding two or more heavy chain variable domains to two or more light chain variable 
domains with the use of a linker to give a single chain polypeptide. 
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[oooi] *mmn, uw-^^mm^^mm-r^ 



[0002] fom^^x<D^fe^t>m<, ffimm> / pfo^tfrbmM&tL,xmn £tvcw 

[0003] :^b©T^^*(i, *^n*«Ty-fe^ife-er=?^i^H4^ai5e$ti/-c 

[0004] #fFlSCiSfcl : BB8^M^02/33072 



1=1. 



#f^Sfc2 : BB&4fc§B8K)2/33073# 

#N#fF^Ci£l: Elliott Se>^ % J.Biol.Chem., 1996^ Vol.271(40\ p.24691-24697 
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[0006] i&ft^jkirifc, A#:6^^f*Diabody^sc(Fv)2-e«, 5H^*te^60kD^^T£ 

[0007] «§K#fb«, ^LthM P l^L#:^#-»Mb, Hldft^X^tt^SrfflV^iftfc 
bMpl£ift:VB22B<D— &&ffi#&4®&Uto Hfc, ^tbMpl£i#:sc(Fv)2^?fl-<^ 
— SrfltiSU CHO-DG44*BJ}a-C— ffl&Sm&ftW ^H_h»J:t)tfct 
hMpl— ^^^t#:-efe§VB22B sc(Fv)2^#Lfc 0 ftSS* *j-J$£LT, ^LthMpl^t^: 
Diabody|£^"<^— 3r»£gU COS7JN8JiSMV^-C^:C»j#^_h^j;«9VB22B 
Diabody^#Lfc 0 ^fl^fl^i^CDTPOmT^^h^^W^tlb^.^ — ^ 

[0008] o£i9«§l3Jm, fei#:(D^tt^ii^$^^&^PU J^jyfcW^te, 

[4] fiH4^Tdr=^hfiH4-c*>5 Ci] - [3] <D\,^-ftifaKmM<Djj%k. 

[5] &^-7<7-h*V>%--~efoZ>Zb&ftmbirZ, [1] — [4]ov^^^iB 
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[7] ^zf^\?Vls#~<D&£&12~18T$SWL^&ZZk&ti&b1-Z>* [6]fcfB*j0> 
[10] ^T<DX@^ti\ [9] ^fB*(Dfei#:(DMit^, 

^^T^^Ky^— Sr=— KT3DNA£rf»T3X@, 

(b) ^DNA2r^fr-<^— 

(c) R^^— Sr1&^jWJia^A*t-5X@, 

(d) ^f±mui&^«t§xt 

[11] DNA#\ 20(DM§l~f'T^Si$, 20(D^^BT^fJl^, 30(D-<^Ky^— 

^=3 - kltv ^z.t&¥tmtl-z> , [10] ^WE^M^m, 

[12] dna^ % m^nr^^. ^^Ky^— , ^^Ky^— 

T3, [ll]^SB«coig^^ KM1rZ> 0 

[0009] [®i]^thM P i^:#:(H^*5j;T^L^)<DT^y^Ba^ij^i-Ei-e^ 0 nm^wt 

VB140 (H§|) (^T^y^IS^IJ^IS^lJ^-^: 19, VB45B (H#!0 (DT$y^IB^lJ^IS^IJ# 
^:20, VB22B(H§|)<DT^/^ia^J£rga^J#^-:21, VB16(H§|) (DT^/^ia?lJ£r 
ia?lj#^-: 22, TA136 (HgQ <DT^/^BE^J£BE?!|#-^: 23l£^t"o *fcVB140 (L 

§1) <z)T5y^ia^ij^ia?ij#-^ : 24, vb45b (l#io tDT^yg^ia^j^ia^w-^ : 25, 

VB22B (LfO (DT5:/^@a^J^ia^J#-^ : 26, VB16 (LgO <£>T^/lfcBE?!l£rBE?!l#-^ 
: 27, TA136 (Ug) <DT^y^E^!lSrBE^J#-^: » 
[EI2]— ^^C#:sc(Fv)2(Z)f^Mai@^i-B|-e^ 0 

[g|3]BaF3-human Mpl^ffl V >/tVB22B^^(DT^^h?S-'|4f| z 'fffi(^^*^-r^7 
[g|4]BaF3-monkey MplSf^V ^VB22Bjt^©T^^hfiH4flHiffi«>j|§^^'t"^9 
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[El5]BaF3-human MplSrfflV ^itVBl6&fc(DT^~Xhft^WiS&<Df[£%:&m1ry i 7'7 
[g|6]BaF3-human MplSrJBl ^iZVB140ffifc<DT^~Xbfe&ftiR<DW^&m-f~y : 7 
[g|7]BaF3-human Mpl^ffi V ^ftVB45Bffifc<D7^~Xhf£&WiR(Dlt££&&mir?' : ? 
[El8]BaF3-human Mpl^fflV ^fcTAl36#ifo<DT^~Xbffi&Wift<Dffi&&^1ry7 

[ooio] «pjfi, 2oj^_h<DMiKRT»Mfc 2oi^_h(D^BT^^y^— 

[0011] ^jtfy^^KfcL-Ctt:, *n:f*:©fi«-sr^|g«^6^'sr3E 

, Mfc5#y ^:/wet> £v \ o#y^^h*^n©#y^^Kds^5^ 

7'%:MWrf'Z> (bispecific antibody) ~C&oTt><£V \ 

[0012] ^^©llWff^igiBlff^^tf^y^fKOAfrW^FJiLTti, 
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sc(Fv)2&mfbtlZo sc(Fv)2«, 2o©li *f&ffl&&Tfi2<><Dlgm ~*f&ffi&bD 
l/%—m^ffi^X—^mtfy^y°^l^fctti$~?&& (Hudson et aL J Immunol. 
Methods 1999 ; 231 : 177-189) 0 
[0013] sc(Fv)2(E>*§£\ ^§^2oOii R]^^J$ (VH) t20(D«g^ nT&Sa# (VL) 

(Dimm-zmzmmtsM* , b<Dx^mmx^t-<htix^x-hx\^K mtttt. 

[vh] v>%— [vl] y:/#— [vh] [vl] 
[vl] y — [vh] y — [ vh] y ^ — [vl] 
[vh] y^#— [vl] y^— [vl] y^#— [vh] 
[vh] y>-#— [vh] v>%— [vl] y^#— [vl] 
[vl] yso&— [vl] y>-#— [vh] y^— [vh] 
[vl] y — [vh] y ^ — [vl] y — [vh] 

^is^^*3v^«, 0*L<fi, [vH]yio&— [vL]y^*— [vH]y^— [vl]© 
@ag^^"i-§sc(Fv)2-efc§ 0 
[0014] m^^ffi«xr*6^nr^ffi«©T5/iftE5(itt, it, ttJn&tf/xra: 

$cmi£&mm:&irz>m). —n&xm&itxhx^u m^v^^-^umv 

xhX\\ x* ^&m&ttt*94k^Wk£tix\^xi>£\\ 
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[0015] fcMbtfMfctt, S«J?£ (reshaped) fch#L{*^^£iU £*U«, KhUf\-<VV$%W}%), 
W^l^ty^tfif$<DffiWi&&:feMi&(CDR; complementarity determining region) £r 

i>]mhfrix\s^(m>Hmn mn^n#-^EP 125023-^kf^ wo 96/02576 ^§-<&fg 

[0016] ^ffclftfa*, -^^fet^^CDR^th^ifrCD^lx— Ar7— (framework region ; 
m V ^-CPCRfefe^ J:«9-^^-r^(WO98/13388^$g^fB<fe(D^^#fiS0 0 

— J*U— ^^(DT5;y^Sr®^^bT^J:V^(Sato, K.et al., Cancer Res. (1993) 53, 
851-856) o 

[0017] **7^w.m$wkfcw-(Dcmma^ tv$iV£<D^(Dm®Lmisti, mz-Unmx 

B\ C y 1, C y 2, C y 3, C y 42r, Lft-CteC C X ^K^-TS^^-e^o 
[0018] fc*3 % ^^f^tMbfet^^Mbfcm^, Bj3Hg# (fllfcfi, FR) 
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Kohler, G. and Milstein, C, Methods Enzymol. (1981) 73:3-46) 4$\z3£CX$f5Z.k 

[0019] X, Khfo{t<D&&ftm>&<*RbtlX\ 0»Rfcf, \ibV^<^in vitro"«f£L 
&&miTZmm<DKh$ift&m>Z.khX^Z> (#4m-59878^##i0 o ££>fcU 

#LTfc«fcV^SI£#ffffl0^M#-^WO 94/25585 WO 93/12227 ^kfg 

, WO92/03918 WO 94/02602 ^§-<k$ft#l$)o 

[0020] «§k icisv ^r, m§k Rr^^^^Rr^^^^i-^y^— it^^x 

Protein Engineering, 9(3), 299-305, 1996^^^$^U^— ) &fft\t^Z.b&X^Z) 

o 

[0021] ^zf^h~y>*—<DM£\*mz.m££ti-r, nm^^x^m^m'simmr^ 

b&vSffiX&ZfiK iB3f, 1— 0*L<fci:5— 30T^/&, #i£0£L<k£ 
12— 18T^/H(0IRk£, 15T^y^)-Cfc5 0 
[0022] ^^KU^— ©T^ySIE^JtUTtt, fllfcti, &L-T<D£5ftmm&mfZ>Zb& 

x%z> 0 

Ser 

GlySer 
Gly • Gly • Ser 
Ser • Gly • Gly 
Gly • Gly • Gly • Ser 
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Ser • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly • Gly • Gly 
(Gly • Gly • Gly • Gly • Ser)n 
(Ser • Gly • Gly • Gly • Gly)n 

[0023] G-titft^mv^jj— ut^mmffl) ^^<Dmmz.mmm^btix\, *zmm 

M> N-fc^^^W5K(NHS)W^>f^^V- MDSS). \f 

7s (^/v^^ W^vVv) 7^<u—Y (bs 3 ) , v^^tf (^^^W^^/vynt 0 ^ 

— W (DSP), v ? ^^-tf^(^/V^^i/W5v ? /^°tit°^-^— h) (DTSSP)^^W^ 
^j3-yHf^^>W^^^-H (EGS), rc^iv^y=i— ;Vt*^(^M 
^v'W^/W^-H C*/V^-EGS), W^SW&Elfclft (DST) „ i? 

(^/V^-DST) x tf 7 [2- (^^W^/^ 
^/V^-drv-)rc^-/V]^/V^>^(BSOCOES) , \f7[2-(7/Vy^7y-»^^^r^-y^J/P 
^-/k^-df-^) (^/k^-BSOCOES) &^efe*9 „ Z.tlb<D$&ffiffltt: 

[0024] £fo£3ilK fi^TO (a) - (d) lc|Bft©XS^tftfc#:©5i3t^feSr«^*t"5 



(b) RDNASrg-tp^^— SrfWfSX©, 

( c ) ii^^-^^«^>SA-r3x@, 

(d) f^ilfflJja^ttSIg 
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[0025] ^^tt^20(DVHi!20(DVL(DjlR^«#(cl^$tb-f , ^J^WS^-C^k 

[vh] y — [vl] y ^7 — [vh] y — [vl] 
[vl] y^— [vh] [vh] y^#— [VL] 
[vh] y^#— [vl] y>-#— [vl] y>-#— [VH] 
[vh] y^#— [vh] y^#— [vl] y^— [vl] 
[vl] y>jj— [vl] y>-#— [vh] y^#— [vh] 
[vl] v>%— [vh] y:/#— [vl] [vh] 

^^pj ^te, [vh] y^#— [vl] y^#— [vh] y>-#— [vl] <D@sg;$w*L 

[0026] m^Bi^^x«WBr^^^T5y^Ba^j«, g^, #;»uv/xte 

[0027] ^m^^^XW^k\^X\ _hfBDNA^if-<^^— ^r#Mi~^o 

fc£\ JM109, DH5a, HB101, XLlBlue)^if'e^:*^iti|iS$^:^:AM$^i" ; 5fcfe^, 

±mmxmm£n%titb<D r 0 nj $^t^«^#$^fc^:iim»«jt^^- 
-n^/v) ^xmmix^x^mMnmmi^^mi-n^mmmn^^o 

#—<DfflbL>Xl-£, M13^^^— x pUC^^^— , pBR322, pBluescript, 
pCR-Script^^^^(f^+x§o cDNAOU-^n— tyVm^ @ I^Lfc 
_hfE-<^— (Dftfet^ f#J;U3\ pGEM-T, pDIRECT, pT7tj:}£&mf htl% 0 
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[0028] j&mox?*— kvxn, mz. mn^??— ^ffl-c*)5o %ms<??— tvx 

5&±fE#tft^O&5/$^ 1&^3rJM109 % DH5 a , HB101 % XL1-B\ue?£ ¥ CD ±WiM 

lacZ^n^e— (Ward^, Nature (1989) 341, 544-546 ; FASEB J. (1992) 6, 
2422-2427) „ araB^n^e— (Better^, Science (1988) 240, 1041-1043 ) , Wdtt 

fB^^— (D^t^l^-pGEX-5X-l(^T/^^>T ; i : ±M)^ TQIAexpress systemj (^T^V 
HJSh pEGFP, *&ttpET(r.©$§£\ ?t^teT7 RNA^y^^— if Srf&^LTV 
BL21 tf50*U, if if fetbSo 
[0029] *fc, ^y^^K^IKW^feO^^/VE^JjiS^^-CV >T*> «tV ^ 

pelBv-^^/Vga^lJ (Lei, S. P. et al J. Bacteriol. (1987) 169, 4379) ^ffii" 

[0030] ^clili^^, ^WO'-W— tUTJS, vjfflMVa&te<D3ms<?# 

— (#!lxJi^ pcDNA3 WVfcT hn^fV|±B) ^ pEGF-BOS (Nucleic Acids. Res. 1990, 
18(17),p5322) N pEF, pCDM8) , S&lM&Ejfc©^^^— (0tlx.fc?r 

Bac-to-BAC baculovairus expression systemj (^r^^BRL^h^) N pBacPAK8) N %$M$ 

fi, pHSV, pMV, pAdexLcwh Whl3t^/K*£ 5f5(D^|Ig^<^— ($JxJ*\ pZIPneo) 
, ^SS^^^Ji,^^— (#!I;U*\ Tpichia Expression KitJ (-Y^tf hn^V^tM) , 
pNVll, SP-Q01). ffiMM&MftZ&m.^??— (fllfcti, pPL608, pKTH50) ifimf 

[0031] CHOM&s cosM&s MmT3M&W'(DW)yoM&xcDm^ : & S &3blstz.Wr&ia*i 

Mulligan^, Nature (1979) 277, 108) „ MMTV-LTR^n^e— , EF1 a ^n^E- — ^ 

— (Mizushimafb, Nucleic Acids Res. (1990) 18, 5322) , CMV^n^- ftifSr^F 
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£<bt-0l£U/\ pMAM, pDR2, 

pBK-RSV, pBK-CMV, pOPRSV, pOP13?£ b*fi^lfhfl% 0 

[0032] £fb^, it^^^^^m^^ d^o, ^a^rtwitte^-cDrtt 0 — wt^mmz: 

tett&lrZ^?*— pCHOI^)<^J|AU ^hhi/^-fe— h(MTX) tcj;«9 

SV40 T^M^iai-§»^^-^fe#:_h^#oCOS^aj}^^ffi V >TSV40(D^M^ 

teiH#^— ts— £bT, T^/^y^Kr-^^^— if (APH)itfc^ 
^vV^— if (TK) itf5^\ AJM^^^T^^^y^V/Vh^;*:^ 

7-if (Ecogpt) l^f, v^Ku^M^glfSt (dhfr) m^m^n^t^x^^ 0 
[0033] ^jfe^i ^te#:v ^\ gjp<^— ^g^M^A-r^o '•W— tfs^&A£ 

y°^-VM^.(Dtc.^(DM^Jh\-±, in vitro^oimn vivo ©141^4 in vitro<Z)H 

[0034] mmmu^m-r^m^ \ m%.&, mmmm, mwmm, nwrnm^m^m^ 
^t^x^^ 0 mwm^tvx^ m%Mjm%&, choo. e xp . Med. (1995) 

108, 945) , COS, 3T3, ^xp-y, BHK(baby hamster kidney) , HeLa, Vero, 
MTt^T^Vfry^Jf^^mMlB&iVatte, et al., Nature (1981) 291, 
358-340), fc^.V^iB^HJ3S, fflX-l-i, Sf9, Sf21, Tn5^£nibtl/CV>3 0 if.^m\^ 
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Vvt}3\ CHO-DG44, CHC-DXB11, BHK/5WjS^fflV^tL£ 0 Wi^M 

^ypytfy— adotapC^— ^^n-ta|±M) ^ffiv ^ttm, ^Whatf— 

[0035] ftiMl&^L-Cra;, ^^-T^--^^^(Nicotiana tabacum) S 5(5<D|fflfl& 

TJ3\ Mx-tf, i^^n5:ir^(Saccharomyces)JR> #!lxJ^ n3;i?;*--t?l/ 
tT (Saccharomyces cerevisiae), i^iy^d^irJ^'/K^^ (Saccharomyces pombe) , 
#!lx.f*\ T^^/V^r/K* (Aspergillus) JR* T^-^/V=¥/V^ • ( 

Aspergillus niger) fi>%ShtlX\ ^ c 

MiW (E. coli) , MX-H, JM109, DH5 a s HBlOl^^ff . te^0# s £tl 

£>*VCV ^ 0 

[0036] *^■&^^3v^'c^«v^-e_hfBte*faJ!^^ai-^o i iftirTSDNA^i^JCiffc 

^£tWtM^in vitro^^-TS^^i;^ ffiftffi&btiZo J#HJ3\ £r£ncD^tfc 
«Wf5-^-C^5 0 09*:^ tb^!Bfl&tf>*g^R<kb-C, #JxJi, dmem, mem, 

RPMI1640, IMDM^ffli-^^-CtSo ^(DggK FBS, 4^H^ifiL?f (FCS) ^(DjfiL 
$>3(Z);$W*LV\ ifi^ ^330— 40°C-C*t)15— 200B#F^ ; fTV\ j&glO&C-C 

[0037] — ^ in vivo-c^y^^KSr0^$*53Ri:urtt, fliRtf* mm&i&mirzmzi 
&mAu mmxfeu&nfcfoxtfv^^&mtkzit, mutt* j^mm\^n 
[0038] mm&®imir%m^ miwmm, M^L^fflv^§^^^^ 0 mimmmtx^x 

i^r\ t^v?, >>v/^fflV^i^^-e#§(Vicki Glaser, SPECTRUM 

Biotechnology Applications, 1993) 0 is.it ^ HftfUgib#)£r ffll ^Ws'rx \ h^^v^^ 
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[0039] mZ-ft. i Wi!i-§DNA^, jS ^7if^(DJ:5^?L?+^^@W^S^§n§^y 

V^Ebert, K.M. et al., Bio/Technology (1994) 12, 699-702) 0 

[0040] SAiLTii, ^J^fi^-Y3«rfflv^5ii:^-et5 0 tfWaSrfflV^Ji^ § to 

<£<9, ^^^Of«^^g^JCO^L#:?r#^)'^^-e^r§(Susumu, M. et al., Nature 
(1985) 315, 592-594) o 

[0041] ££>^ ftteMtSi^, ^ilf^3^v^^^§ 0 ^=»SrfflV»54& 

B W^S^fcfrSr^— Kt*5DNASr«t«j5l^ffl^<^— , $JxJipMON 530^jf 

AL, Z.(D^<9% — ?k~7 tfxis^try-y r>,A • y?-~77%/^/^ (Agrobacterium tumefaciens 

A (Nicotiana tabacum) (0&SSf£ii\ ^/^^(D^^^BffM^^Lf^^tS^^^-e^S ( 
Julian K.-C. Ma et al., Eur. J. Immunol. (1994) 24, 131-138) 0 

[0042] ^ti^xmhntc^m^ m^mfaft&ftnmifoftimwft&frbmmu mm 

b&X^Zo 

V^Y-y^^—^ifi^fhtlZ) (Strategies for Protein Purification and 
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Characterization: A Laboratory Course Manual. Ed Daniel R. Marshak et al., Cold 
Spring Harbor Laboratory Press, 1996) 0 ZJChh^n^Y^fy-y WM^^Y 

77~7^—, #!l^fc?HPLC, FFhcm^WM^^Y^y^^— ^m^^Xft^bfrX^ 

^>G^9^mfhth^ 0 Mx.\*£, y P v"T4>A&m\^fz.Jj9J*hVX, Hyper D, 
POROS, Sepharose F. F. (Pharmacia)#^^(f C D fi^ >Q 

[0044] ^(Dmmmxnmmm^m^^^Mmmmm^m^^tiz.x 
t&mvsibvxtt^ mx-ft. mmmvk, wtrnvk, m^m^ mmmm^ 



mif^b^x^^K^nh^m&n^Mxnfj:\\ 
[0047] ^mm ^xmmmzmfe&fv? . b^x^mmxh^ \ ^m^mb^x 

mx-tz. ^m-w-, s^m, mhc^, ^b^, t£E*m-fz>^bi$x%z> 0 

[0048] g^o^L-Cte, 5tjfrH^S:^f*:7 T $y— , ^4Y1o4^^MW-yr^ 

^x^^fr^x^y^-Mi-^M^ ^u?-?:(D#tt^ffibT^##c(Z)^:^ 
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/^#^EU, #|xJi, Cooke BA., King RJB., van der Molen HJ. ed. New 
Comprehesive Biochemistry V0I.I8B "Hormones and their Actions Part Il"pp.l-46 
(1988) Elsevier Science Publishers BV., New York, USA, Patthy L. (1990) Cell, 61: 
13-14., Ullrich A., et al. (1990) Cell, 61: 203-212., Massagul J. (1992) Cell, 69: 
1067-1070., Miyajima A., et al. (1992) Annu. Rev. Immunol., 10: 295-331., Taga T. 
and Kishimoto T. (1992) FASEB J., 7: 3387-3396., Fantl WL, et al. (1993) Annu. 
Rev. Biochem., 62: 453-481., Smith CA., et al. (1994) Cell, 76: 959-962., Flower 
DR. (1999) Biochim. Biophys. Acta, 1422: 207-234., ^JgB^itf^, *fflJ3SX^BlJfflr 

^^^K^v^y-x^^H^^^Kyv^J(l994) mmtk, mm, u*)m*mf 

[0049] ±m^m^rVJ— iz.mir&Mtfo&jte^fobLX^ tbXlt-^V^ 
y^n^^^(EPO)^:^f*, thXte^^K»:^n~— fiJ^H^-(G-CSF)^ 
thX«-^^hi3^*V^^^(TPO)^W#:, tr-Xte^^-f^y^^f*, 
thX{^^Flt-3y^VK^#:, HbXfe-^V Xlk'hm&MM '5fiH^(PDGF)S 
fcbXfS^^MV^— ^n^(iFN)-a , j3 thX^^l^^^ 
thXf^^J^ft^/^XGH)^:^^, tr-Xfi^^-T^— p^XIL) 
-10g^{£, t:hX^^-r^y^ilit5aH^(lGF)-lS^#:, thX^-^^&lk 

mijh^- (lif) tbxfe-^v^nfcwm^mm^- (cntf) ^m-w-m^ 

ffi\^i-Z>Z.b&^& (hEPOR: Simon, S. et al. (1990) Blood 76, 31-35.; mEPOR: 
D'Andrea, AD. Et al. (1989) Cell 57, 277-285.; hG-CSFR: Fukunaga, R. et al. 
(1990) Proc. Natl. Acad. Sci. USA. 87, 8702-8706.; mG-CSFR: Fukunaga, R. et al. 
(1990) Cell 61, 341-350.; hTPOR: Vigon, I. et al. (1992) 89, 5640-5644.; mTPOR: 
Skoda, RC. Et al. (1993) 12, 2645-2653.; hlnsR: Ullrich, A. et al. (1985) Nature 
313, 756-761.; hFlt-3: Small, D. et al. (1994) Proc. Natl. Acad. Sci. USA. 91, 
459-463.; hPDGFR: Gronwald, RGK. Et al. (1988) Proc. Natl. Acad. Sci. USA. 85, 
3435-3439.; hlFN a / & R: Uze, G. et al. (1990) Cell 60, 225-234.^.U^Novick, D. 
et al. (1994) Cell 77, 391-400.) 0 

[0050] mttm^M&<Dmmkfci¥^x^mrr%ttmx~&<9, mmwrn^mthm^n 
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mutm, muw^mt\^x\^ m«\ CA19-9, 

C A 1 5-3 N T/VSSE A- 1 (SLX)& H ff 5 ^ £ ^ § o 
[0051] MHCfetHUa*. MHC class I^lJ^^MHC class UtfCMfcjzWl&tl, MHC class I^l 
J^t^^, HLA-A -B -C-E-F ,-G -H^^-^^ MHC class Il^UCf*, 
HLA-DR.-DQ ,-DPfi^^th& 0 

CDl,CD2,CD3,CD4,CD5,CD6,CD7,CD8,CD10,CDlla,CDllb,CDllc,CD13,CD14 
,CD15s,CD16,CD18,CD19,CD20 ) CD21 ) CD23,CD25,CD28,CD29,CD30,CD32,CD3 
3,CD34 ) CD35,CD38,CD40,CD41a,CD41b,CD42a,CD42b,CD43,CD44,CD45,CD45 
RO,CD48,CD49a,CD49b,CD49c,CD49d,CD49e,CD49f,CD51,CD54,CD55,CD56,C 
D57,CD58,CD61,CD62E,CD62L,CD62P,CD64,CD69,CD71,CD73,CD95,CD102,C 

D106,CD122,CD126 ) CDwl30^if^^^tbS o 

[0052] ^^(Dmtmm^mm^^^kmmmt^x^ m&jRTf/xfemmmit 
^mm^jmxhum^.m-r^b^x^ 0 Mfttz. 4s«^(ceii free assa y)<Dm 

M%&%k (cell-based assay)<Dfg^ ,mi»<7>}§^ ^fo^mU^^^^-b^ 
X%Z> 0 

[0053] mm^(Dmmt\^x^ mmRft^^^w. dna, RNA<D&mRxf/xfe 



m&Bifo, w.7k£ifo, j&ykmBtfo, mnmmKfow&m\<^z.b&x%z> 0 ^ ^ 
iy^mm>mit, m^mt. &mt, ^m, mmw^, dna, rna<d 

?^<?Mm>mik&&ihmMb-tz ) -b&x%z> 0 
[0054] mm%k<Dmmbvx}t, mm&mmm^m^ M*.t£. m^m^mmRxfxx 

mRNA^fflV^^-C^So 1&M<Dmkb\,X\^ m&ftZf&RXI / 'X\^^% 



■C/A 



WO 2005/056798 



17 



PCT/JP2004/018493 



[0055] lai^ctii^Ltfi, ^ffli-^m^t^c^tg^b^mfa^^i-^^^^-e 

Loose] ^tih(D^mmmmmir^mt\.x^ m^m^<, ft 

[0057] 0n*.ti, RjR^^h/wtt— i&w^fflv^ti^^M— hy— is 

%t$t&m^^xmm-rz>z.ttfx%z> 0 tmrnrnt. Mi^tii^ct^v*!) 
[0058] ^m^m^x, T^~xhm&<DmMi&¥M&fcteto<D&mz£yft5zb&'% 
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-rmm^ r^^bm^nmi^t^^^mnu mm-r% 0 ^<d^ wst-8<d 
[0059] h^^ttii^a^i-ita m> m (D^m^x*) m^t^t &*jm 

G-CSF^^#:, mpU neu, GM-CSF^^f^, EPO^Wffc, c-kit, FLT-3^£r 
mf %Z-b&X^% 0 ^m-W-^m^^m^t\^X\i^ #!|xJi, BaF3 N NFS60, 
FDCP-K FDCP-2, CTLL-2, DA-1, KT-3^^#if Z>Z.bfrX^Z> 0 

t£&*mmmK^^x$\m£fottx<DMT&mjcm^ mmti^x^mmmK 
[oo6o] a^t, mtfcfflKm^ ^x*mm&^M;W-mz.t&m~t%o 

[0061] [HJfe^iJl] fehMpl^tftWff^ 
1.1 Mpl3£^BaF3^flfr$:(D#57; 

TPO#c#i^ttM*^#£fc#> ^*Mplitfe^-^?ai-§BaF3|BJiStt(7) 
#fiL^fofc 0 ^ftthMpl cDNA (Palacios£> N Cell 1985;41:727-734) 
(GenBank#NM_005373)^PCR^J:<9iiitigL, pCHOI(Hirata^ FEBS Letter 1994; 
356 : 244-248)cDDHFRftfc^i|:^M£ ; ^^U HEF-VH-g y l(Satofe, Mol 
Immunol. 1994; 31 :371-381)(DNeomycinftttMfH^B?i.$|5{5L^AL-f'B?i.^^^ 
— pCOS2^n— — pCOS2-hMplfullSr*^Lfc 0 3:7c. ^^nf/VfrM&H 
JJS/^JfifflLfcTotal RNA^£>SMART RACE cDNA Amplification Kit (Clontechf±M 
)^rfflV^-C, ^7^^-rif>Mpl cDNA (ia^lj#-^ : 1 , ^^^la^J^ioT^— b^frlZ? 
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cDNA^rpC O S2 \zM AU pCOS2-monkeyMplfiill^r#^LfCo 
[0062] f£$£Lfc#^<^— (20 ju g)^PBS ^^LfcBaF3£BMlxl0 7 cells/mL) fcM^U 
Gene Pulser 3r^^yMw!lPx., Gene Pulser II (Bio-Rad|±M) ; lrfflV^T0.33kV, 950 n 

BaF3riTO£rlng/mL u^f^3 (J^T\ mIL-3, Peprotech^hM) ^ 500 n 

g/mL Geneticin(Invitrogen|±M)> 10% FBS(Invitrogen|±®)^r'a'tf RPMI1640J$i|fi ( 
Invitrogen|±M) fcj&n&Tjg&U thMpl^?aBaF3^JiStt (^T^ BaF3-human Mpl) 
:&^1^/VMpl|£^BaF3^JS&tt (^T^ BaF3-monkey Mpl) £#^Lfc 0 iHg^te, 
Ing/mL rhTPO(R&D|±M)s 10% FBS^^t?RPMI1640^ffi^rfflV ^Tig^ ,$£#Lfc 0 

[0063] 1.2 Mpl^?flCHO!fflJMc<D>|f 

Flow Cytometry^fflV^/c^?^ttf¥M^)lHJ^tt^#^fc^^. ^AMpBtfc^ 
&^^ir&CHOM&W(DWi±L : &l7<>f'o teCfefC, pCXN2(Niwa^ Gene 1991; 108 
: 193-199)(Z)HindIIIf MitCpCHOKDDHFRit'fS^^iaf Mi^^ALT, ^fl^^ 
— pCXND3^ff^U^ 0 pCOS2-hMplfull N P COS2-monkeyMplfull^§|M ^L-T, 
His-taglE^IJ^^tpPrimer^fflV^TPCR^i^iiiliSbfc^S-Mplift^^^pCXNDS^^n 
— c^^U pCXND3-hMpl-His*5j:I^pCXND3-monkey Mpl-His^B^L7t 0 

[0064] f^iLT^g-^^— (25 ju g )^PBS^^^bfcCHO-DG44|BJia(lxl0 7 cells/mL) 

Gene Pulser^^H^PX., Gene Pulser II (Bio-Rad|±®)^rffiV^T1.5kV, 

fcCHO|fflJ^^500 ju g/mL Geneticin, lxHT (Invitrogenf±$9^a"tPCHO-S-SFMII 
J§ifi(Invitrogeni±M)(^Px.Tjl^L, fcbMpl^5lCHO|flMc (^T, CHO-human 
Mpl) fe^t^^/VMpl^JaCHOfflJJS^ (KT^ CHO-monkey Mpl) SrflteUfco 
[0065] 1.3 BT^MfchMpl^/-^jf<Df$M 

Br^MthMpi^^/-?^«^Mi-§f'fe , m>&mmsf9mm-(:ftmm±irz>mi& 

^^^T^^l-iib/Co thMpl(D^aJi^m^(Gln26^^Trp491)(DT^^FLAG 
^^#;!JP Lfcitf^^fNMU pBACSurf-1 Transfer Plasmid (Novagen^ttSD <& 
Pstl-Smal^R'uTJdfAU pBACSurn-hMpl-FLAG^f^U^o ^V^T, Bac-N-Blue 
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Transfection Kit (invitrogen) £rJBVv£\ 4/z g(DpBACSurfl-hMpl-FLAG^Sf9|0J3S^ 

[0066] #^^7t^#_h?f^ffl v vr, J^TM? m hMpl^v/-^ jf £*jtMbfc 0 

#_h?t^Q Sepharose Fast Flow (Amersham Biosciences|±M)^^^§^T7t#^, 
50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, 500mM NaCl (pH 7.2)^H^T?§ 
tHbfc 0 ^t±i^FLAG M2 -Agarose (SIGMA-ALDRICH|±§!0^*£*fd£^ 
lOOmM Glycine-HCl, 0.01%(v/v) Tween20 (pH 3.5)^fflV ^XM\ti\stz. 0 ^tti^ fil^ 
{£1M Tris-Cl (pH8.0)^J;«9cp^OL, PD-10 column (Amersham Biosciences|±$^)^ 
ffiVMT, PBS(-), 0.01% (v/v) Tween20^g^^f o/i 0 ffiMUZ nT^MMpl^V/-^ 
W^shMpl-FLAG bf£lTZ> 0 
[0067] 1.4 thMpl-IgG FciS^^/-^ff(DMM 

thMpl-IgG Fcg*^>v^ff ^fc^teBennett^^i&tBennett^ J.Biol.Chem. 
1991 ;266 : 23060-23067) K$£oXfcM^tz. 0 fchMpl<D&fflJ!&^Jl$(Gln26/^ibTrp491) 
— K-T^^Sie^lJ MgG- y 1 (DFcmML ( Asp2 1 6 «£ D <D Ttfft »fjti$) — Ki~ 
S^^ia^HiiSI^U iS^lfB ^Fusion Lmker^LTBstEIIIE^lJ (T^/^Val-Thr) 
#APLfc 0 ^^-/ViB^Jf*, t:MgG H^BT^H^(^i/^/^7°^Kl9T5y^^ 
fflUfco #fe,^fcthMpl-IgG Fcg^^/^jC}tfc^pCXND3^n— ->^U 

pCXND3-hMpl-Fc^r#^Lfc 0 
[0068] f^Mbfc^g-^^— (25 ju g )^PBS^^I^b7tCHO-DG44|BJ3^(lxl0 7 cells/mL) 

ilr^U Gene Pulser ^-^yMwfJP;!, Gene Pulser II (Bio-Radf±M)^ffl V^T 
1.5kV, 25 n FV(D^mres<7V^1)\\X-fz.o ^l^hntf?— ^B^j&MlC XJOMte^f- 
^Ab/iCHO^ai^^OO/zg/mL Geneticin, lxHT^tpCHO-S-SFMIIi^Jfi^P;! 
TiSgtU shMPL-Fc^iaCHO^BJI^^ (CHO-hMpl-Fc) SrW *bfc 0 
[0069] #tb;frfci^-t}ff V £CT<^ £5 ^thMpl-IgG Fcitil^^^ff ^ti^L 
fc 0 i#^_h?t£rQ Sepharose Fast Flow (Amersham Biosciencestt^^^^^-^r/c^ 
50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, 1M NaCl (pH 7.6)^ffiV^T^ 
tJUL-fCo l^tM^HiTrap proteinG HP#7.M Amersham Biosciences|±M) \Z 
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•Qfc^C, 0.1 M Glycine-HCl, 150 mM NaCl, 0.01%(v/v) Tween20 (pH 2.7)^^ 
XWttiLsfCo l^ffiiL IH^IM Tris-Cl (pH8.0)^ J^tpfOU PD-10 column 
(Amersham Biosciences^h^^rfflV^T, PBS(-), 0.01% (v/v) Tween20^g^^To 

[0070] 1.5 shMpl-FLAGdoit^BaFS-human MpKD^S, s^y*W—^?<Dm s $L 

MRL/MpJUmmCrj-lpr/lpr-^^^ ( WT. MRL/lpr^;*. 0 /K* • y^— <£ 

( 9^A)^fflV^-C, 8jl^J:«9^^r?i^b^o ^m^telOO^g/^shMPL-FLAG 
^n^h^^Tv^/^h (H37 Ra, ^h^-^^jy^y^ttM) ^JPx., =s^r)V 
i^a^bb^cD^T^^-^bfCo ii^P^^fiSO/i g/EEfDshMPL-FLAG^^^^ 

&Tl^^Vfc&ti6M^&&ft<>fz.^*3mzM^ 50 ix g/|ZE<7)shMPL-FLAG 

P3-X63Ag8Ul (P3U1, ATCC£«9MA) ^^Ml&BJS&^fM^U Polyethylene 
Glycol 1500 (Roche Diagnostics^^) &1JU^t£&hU&ir%Z.klZ.£V)mfMM& : frft 
ofc 0 M U£V HAT i§ifi^fflV>Tig^ffV\ J##_h?t^rfflV^TshMpl-FLAG^ 
5ihMpl-Fc^@^g^b^Ay^V— h^ffiV >fcELISA:io £tmaF3-hMpl^ffll ^dffl 
J^iim^tt^^^b/t^^y-^^^^itb7t 0 Bitten— ^^oV>T, 

Sx^i^, fehMpl^^^^i-^M^yK— - WB22B, VB16, VB140, VB45B&- 

[0071] — BaF3-human Mpl^Balb/C-^^ ( 0;fc^r— /K*-y/^— <£«9MA) i^lxlO 

^^•>^^n— -^j«P3Ul£ _h^ilH#^l0JiSg4'^^Tofc o H 0 J;«9HATi$ 

^#:^^-f-§/N^yK— ^TA136^#b7t 0 
[0072] 1.6 ^bMpMi^COM^f 
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^ft^Ste-r^rfet^^ IgG (gamma) (ZYMED#M)bT /V^y^^ry—li-^ 
3cifL~^*!7X IgG (gamma)(ZYMED|±S)^fflV^/t-^^IgGf-^K^^ELISA^fV\ 
T^y^4y°<D^\^^MKW- : k^^--VK\.X, GraphPad Prism (GraphPad 
Software, USA)£fflV^^*ii^ffr&U ^f«S<^#£rff ofc c 

[0073] *Kfo(DT4y74zf\^ T4y74y°¥rmfoter.fcttfc&m^^fctt^ikft&EusA 

KX&tfeLrfCo hMpl-Fc^l ix g/mLbf£Z>£5 ^coating buffer (O.lmM NaHCO 

3 

(pH9.6), 0.02%(w/v) NaN )X^WH^ft^(D^\Z.Mx., 4 0 C^T— Bfe^J^U =»— 

3 

^Lfc 0 Diluent buffer (50mM Tris-HCl(pH8.1), ImM MgCl , 150mM NaCl, 

2 

0.05%(v/v) Tween20, 0.02%(w/v) NaN , l%(w/v) BSAM^T^nydf-^&SSrfrofc 

3 

^ 'M^K— ^<Dmm±in&1mz., ^mVlf^mWcMUto Rinse buffer 
(0.05%(v/v) Tween20, PBS)iZX&G&Vfc^ Alkaline phosphataseflSLfc T4V^4 

SIGMA104(SIGMA-ALDRICHt±M)^Tlmg/mLi:^§J;5 ^Substrate Buffer (50mM 
NaHCO (pH9.8), lOmM MgCl )^#3^L/t^(D^ / llV\ 405nmO9#}feJ&Benchmark 

3 2 

Plus (Bio-Rad|±M) KX$mis±o 
[0074] shMpl-FLAG*5j:t)?hMPL-Fc^>?)-i-§^^-^tt^, ELISA^J^fMffiLf'o MMb 
fcshMpl-FLAG^oit^hMPL-FcSrl n g/mUZ.f£&£y\Z.=i— TM^U Diluent 

buffer^ry 'v^yjfmm&ft ofc 0 ^m^ijk— ^(Di§^_h?f ^px. x ^u-cib# 

P^^Lfc^ Alkaline Phosphatasef||fiLfc^r>;*IgG^#:(Zymed|tM) ^Dx., 
_h?E*tic£ l^)#^^fe^To7t 0 ^«.-ei B#r^^^$^T^:m }-405nm(D® 3feS»J 
GraphPad Prism^fflV^TEC {ft^tijL-fCo 

50 

[0075] CHO-human Mpl^fcJ2CHO-monkey Mpl^0I|3lU lxl0 6 cells/mL^^J;5^ 
FACS Buffer (1% FBS/ PBS)^^^b/t 0 100 m L/well£&£J;5 ^Multiscreen 
(Millipore*±M)^&U m^mm^Xmm^m^m^tlo 5/* g/mLK?£Z>£?K 
^Lfci^-ttt^in;^ 7R-h^-C30^^HJ^$-fr^o M^FACS buffer HI 
$fci^U FITCfJIf^^^IgG^f* (Beckman CoulterttM) 7R_h^-C305> 
^Si^$-*^ 0 Rfofe, 500rpm-ei5>^3t'^b, _h?t^^t, FACS Buffer 400 /xHC 
MMl^, EPICS ELITE ESP (Beckman Coulter)^ V^T^n— 1M b^bV— §rff ofc Q 
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til^tJcSL^ (forward scatter) RXMM&W&Lyt (side scatter) (Dtth^MZ-X^M 

[0076] ^L#:(DT^^^h?g-tt{i, TPO^#'|4i#5it^-t"BaF3-human MplJsfcte: 

BaF3-monkey Mpl3rfflV^TfHffibfc 0 #^0J!^^tt^:^4xlO 5 cells/mL^^J;5^ 
10% Fetal Bovine Serum (Invitrogen%fcM)^^ti > RPMI1640(Invitrogeni : ±M)^^^b 
, 60 ix L/ well"C96well plate Kftj£.L,ti 0 rhTPO (R&DftM^it^M'^yK— 
_h?if (Dm&^WO x ^weM^O/i UW??U 37°C, 5%CO £.#-pC, 24B#^i$^b/h 0 

2 

10 L/well-eCell Count Reagent SF {^^"r^ttM^Mx., 2R#Rgi#^iH^ 
450 nmC0^7feS(^f^655nm)^rBenchmark Plus^TS'J^U^ GraphPad Prism^ffiV^ 

50 

[0077] £l-klZ.7j<irM$rlZ.£. , 9, fchMpH^-^i-§fet#:VB22B, VB16, VB140, 

VB45B,TA136^r^#byt 0 
[0078] 1.7 tfithMpWifccDmM 

_h?f ^HiTrap proteinG HP^7^A (Amersham Biosciences^:®*) KWcM^td^K, 
0.1 M Glycine-HCl (pH 2.7)^ffll^}§ti]Lf' 0 Mtitik. [I^CIM Tris-Cl (pH9.0) 
^J^tt^^PU PBS-C— Mi&Mtfx&ft V \ /<y7r- g^r^TofCo 
[0079] [Hifef?!j2] #LthMpl— 

J^T i-^Lt r-Mplfet#:VB22BcD— ^C^^i^^M^ iCol ^T^-T 0 
2.1 fehMpl^iftcRT^fJ^^— =■ ^ 

^jLthMpl^^M^-t-^/^^yK— -^i«9ttmbfcTotal RNA^fflV^T, RT-PCR 
?i^ioTiii|'SLfc 0 Total RNAf3\ RNeasy Plant Mini Kits (QIAGENf±®) grffll^T 



ixio 7 iH^<D/N-r^yK— ^£K>$itt\isfz 



[0080] 1 m g(DTotal RNA^HgfflLT, SMART RACE cDNA Amplification Kit ( 

CLONTECH|±M) £fflV>T, -^^^b^S^IB^J^tBMW^^y^^^ 
^-^KMHC-IgG2b (@a^lj#-^: 3) ^c{i^«7^ /c i^Sft^SIE^J^lMlftft 
^^-y=f^^^Kkappa(IS^J#-i-:4) SrfflV vt, 5'^ffl9fc^Br/t£if *§L 

fc 0 m^Rmm2°cxmm30^mRm^tc o 
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5 ix L(D10X Advantage 2 PCR Buffer, 
5 /x L(D10 X Universal Primer A Mix N 
0.2mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
1 ix LCD Advantage 2 Polymerase Mix 

(£l±(Df&ftm >T ^CLONTECH|±M) 
2.5 ixLCOm^^m^O, 

10pmolO^J^^-y=?^^l>^-^KMHC-IgG2b^f*kappa 

94 0 C/5#Pb1, 70 o C/10#rs1, 72°C/3^»1M^/1^5[h1S^ 
94°C/5#P^ 68°C/10#P^ 72X:/3^m(D^-4^/^25\mRm. 

[0081] PCRj^teQIAquick Gel Extraction Kit (QIAGEN|±BD ?rfflV^"C, TiJn—7.^f;V 
frtMMUt&, pGEM-T Easy^^— (Promega*±$9 z^sjnjt* ££>^> 
ABI 3700 DNA Analyzer (Perkin ElmertfJ^&fflV^TittBE^J&^^Ufco :?n— ~ 
^LfcVB22B H^nT^fJl^(^T, VB22B-VH) (DiMMWM&WM^^r : 5K, t% 

tl%?>s<?W<DT^/mn^\&ffi&\Wr^:8K^<1r o ^fc, VB22B, VB16, VB140, 
VB45B, TA136(OT^y^ia?lJ^BIlt^i-o 
[0082] 2.2 ^LthMpl$o:#:Diabody^Ji,^<^^— 

5T^/@^feft&y^#— ie^"J^fflV^fcVB22B^^:^Fv (J^T, VB22B Diabody)^ 
=3— Ki-^itfe^-^, VB22B-VH^=3— Ki-§itfs^-(D3'7feS*3j;tA^B22B-VL^=3 

-K-r^itf^^(D5'^^(Gly Ser) frhf&&J>-*— K-TSififfi^tt^n 

4 1 
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[0083] VB22B-VHtf) mjo^^—lO • 1 15HF (BB^'J#^§- : 9) f3\ EcoRIgP^fcSr^Ti-S «t5 
^|£ff-U VB22B-VH<Z)^^7 0 9^— 33- 115HR(@S^J#-^-: 10) f3 N VB22B-VH 

©c*s^- K-rsDNA^^yw^rxu ^o(Giy ser) ^^^y^— £r=<— 

4 1 

Ki-§^SBa^U^feI) ? ^VB22B-VL(DN^S^=i— K-T^DNA^/N-f^y^VXi-^ 
^K@E^J^i-3£5raf+Lfc 0 VB22B-VL(Dtif*"^-r-^— 33- 115LF(@B^IJ# 
^: 1 1) te, VB22B-VL(DN^S^— Ki-^^Sia^lJ^^I^i- (Gly Ser) d^j^^y 

4 1 

^=3— Ki-^^SIB^iJ, VB22B-VH(DC^i^^3— Kt"5*£SE^JSrWi*SJ: 

5i-B^ffbfc 0 VB22B-VL<D^^'7 P 7^— 33-115LR(@S^J#-^: 12) f3\ 
VB22B-VL(DC^S^— Ki-^DNA^/N^T^y^VXb, /^OFLAG^ 
(AspTyrLysAspAsp AspAspLys/ia^US^: 13)^3— KI-^SBa^U^rTU $^>t31 

[0084] H^PCR^V^, VB22B-VH*DitJ«y^— IE?IJ^VB22B-VL*Dj:U ? y^— IS 

PCRSJ^^iW(50 m L)©M^^H^f 0 
5 m LOO 10 X PCR Buffer. 
0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
2.5^-^5/h(DDNA^y^7^-ifTaKaRa Ex Taq 

1 OngCD VB22B-VH^fc teVB22B-VL^'fS^£ra'tppGEM-T Easy<^ — , 
10pmol(D^j^^-y^^l/^-^K70-115HF N 33- 115HR^c^33- 115LF, 33- 
115LR 

94°c/i5fj>m, 72°c/2ftm<D-y-4?/^&5\mRm. 

94°C/15#Pb1, 68°C/2^^0^^/^28lUS« 
[0085] !tJ400bp<DPCRj^^QIAquick Gel Extraction Kit (QIAGEN|±M) ?:fflV^"G Tjf 
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5 ix L6D10 X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 

2.5^-^yh<DDNA2Ky^— ifTaKaRa Ex Taq 

1 At L©f- (2fllig\ 

10pmol<D^J^y^^ W"^K70- 1 15HF, 33 • 1 15LR 
94°C/ 1 5# ffl , 72^/2^ (D 1M^£5 \b\BM 

[0086] j^800bp<DPCRll^£:QIAquick Gel Extraction Kit (QIAGEN|±M) ^ffl V Ttf 
U-Xtf/lsfabmrnisf^ $IJPW*EcoRI (S?@^|±M) *3 £mfjlJPW*Notl 
M^t±§10 "C^kLfdi QIAquick PCR Purification Kit(QlAGEN|±M)^fflV^T 
*fMU pCXND3f^n— pCXND3-VB22B db^ff^Lfco 

[0087] 2.3 ^fchMpl^f$sc(Fv)23i§§^^— (Df^M 

VB22BS5fe(D20(DH^Bl^'ES^*DitJ?20(DL^ t&^^Cf* 
[sc(Fv)2]^BIi.i~^^^^K^Mi~ ; 5fc^^, fif^(DpCXND3-VB22B db^ffiV^ 

[0088] teCtf)^, VB22B-VH^=3— Ki _ §it'fe^-(D3'7feS*5j;WB22B-VL^=3— Ki-§ 
3t^<Z)5'^^15T57^^^y^— (Gly Ser) &=i— Ki-§^@a^J^# 

4 3 

Lfc c ^<7>|f|^i!§@^*3Vv-C, 3®^(?)7°^-^— ^fffcratfLf'o VB22B-VHO 
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m^fy 0 ^^^ — VB22B-fpvu (y°^7^f "x" — A, E#|#-i§-:14)f3\ 5'3c$SfcEcoRIgW££r 
tt, VB22B db(DGln2243^TJ«Leu23^PvuII§|5^^^^i--5J:5^Ktfbfc: 0 
VB22B-VH(^^^7 c 7-f-^— sc-rL15 (^9^— B, BB^!J#-^-: 15) f3\ VB22B-VH 
©C*ffi^3- Ki-^DNA^^^^U^VXb, £>o(Gly Ser) frt>&&J>#— 

4 3 

K-f5ifi£E#lfc ^VB22B-VL(DN^C?T= 3 — K^SDNA^ y 
i&Sia^J^i-^ £5 fcl|S!tmt, VB22B-VL(D|fr^77-r^— sc-fL15 (^-7- 
C, 16) VB22B-VL(DN^«^=3— Ki-^^ia^J^bt^^CGly Ser) 

4 3 

fab^y^X— Sr=— Ki-^i^^ga^iJ, VB22B-VH(DC^«^3— h*i~Si£SBE^I 
[0089] H— PCR^*5V vt\ VB22B-VH*5it^y^— ia^lJ^VB22B-VL*5j:t) ? y^— IB 

5 At LCD 10 X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 

2.53.c=.yh<DDNAJf?y^— ifTaKaRa Ex Taq 

10ng(DpCXND3-VB22B dK 

10pmol(D'^^^-y=f^^W^-^-KVB22B-fbvu, sc-rL15^c{isc-fL15, 
33 • 1 lSLRt??^— D) 

94°C(D^IM^T30#r H ^ 

94 0 C/15#f?5, 12°C/2ftm(D-y-4?7V%:mfcU 
94°C/ 1 5# ffl , 70°C/2^ 59 <D MBM . 

94°c/ 1 5# na , 68°c/2^ m cd ^^/v^28 msm 

[0090] ^tl400bp(DPCRS^^QIAquick Gel Extraction Kit (QIAGEN|±M) ^ffl V vf, TJf 
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5 At L(D10 X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) . 

2.5^-^5/h(Z)DNA^y^7^-ifTaKaRa Ex Taq 

1 ix L©I- PCRU^ (2ffiS)> 

10pmol(D^j^^-yrf^^l/^-^K70 • 1 15HF, 33 • 1 15LR 

94°C/ 1 5#^1 , 70°C/2^ ^/V£5 (U^g , 
94°C/15#Pb1, 68 0 C/25>^Oi^-r^^28HISm 

[0091] jfa8OObp(DPCR0J&£:QIAquick Gel Extraction Kit (QIAGENttM) ^fflV ^T, T# 
n-x^Vv^ibltMUifL MMitEcoRI (SfijgttS) »otI 
?@3tl±M)"e?^^b^^tC QIAquick PCR Purification Kit(QIAGEN^±M)^ffiV^T 
WfMU pBacPAK9(CLONTECHtt^)tC^ti— z^yjfV^ pBacPAK9-scVB22B£# 

[0092] P BacPAK9-scVB22B(DPvuII§P'fi^#Ai~§Plf>t^MU^ 0 irfjtfribN^z 

$&#S^fr;fcVB22B-VHi:VB22B-VL£r(Gly Ser) fab&5V>'iJ~-'T?j&&VttLT$SWt 

4 3 

^=3— K^-53ft^ J ?Sr*e>lJ:vB22B-VH©N7NfiSSr=»— Ki~Sit^^i: (Gly Ser) 

4 3 

5»f>H-C*>5„ 2«©:/9^— S^WfcfcRif-U PCRifcSrfflVvT. MBfr^ff^ 

Uc 0 @ ttBfrK-©^? P 7-T^-Fv2-f (y^^-E, : 1 7) fcJ\ 5'^^ 

PvuII*WfcSr^TU VB22B-VH(D5'^MlJ(D|S^J^#oJ;5^^f+b/'o @ ft®?^ 
^klT??^— Fv2-r (^^-r-^— F, BB^!I#-8-: 18) }3\ VB22B-VL<DC^#g£=i— K 
i-^DNA^/N^^y^VXb, d>o(Gly Ser) d^/ifcSy^— K^^ESE?!! 

4 3 

^t>U ? ^VB22B-VH(DN^S^=3— Ki-§DNA^/^^y^VXi-§^S|B^lJ, 
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PCR^fofc 0 

5 ,u LCD 10 X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
2.5^.^5/hC0DNA^y^7— ifTaKaRa Ex Taq 

10 ix g<DpBacPAK9-scVB22B, 
10pmoKD^^^-y^^^^-^KFv2-f, Fv2-r 

94°C/ 1 5# , 72°C/2^ ffl <D 1M^£5 @M 
94°C/15#fl, 70 o C/2^P^(Di^^/k^5[lIS^, 

[0093] j^800bp<DPCRll^£:QIAquick Gel Extraction Kit (QIAGEN|±M) ^ffl V Ttf 
n—^;V^hWW^kM, pGEM-T Easy-<^— (Promega^fcM) ^i/^L 

fc, *£«^J<D#^fL $iJPS^*PvuII(^gatttM)-e^{bbfc^^, a ftBrtfS: 

HURUfco pBacPAK9-scVB22B^fjilJPS^^PvuIl(^gitl±M)-e?^^b/>^^, HI 
JDlbfcB(f>H"^r3*^b, P BacPAK9-VB22B sc(Fv)2^f^MUt 0 ftsRUfc'*^— Srftl 

QIAquick Gel Extraction Kit (QIAGEN|±M) StJBVvT\ %>)1800bp(DWiK$:T3fvi— 
^Sf/VfrbWWs. pCXND3t31:?n— pCXND3-VB22B 

sc(Fv)2£rf^Ut 0 
[0094] 2.4 tb^jjfflflS&JBVyfc^fchMpl— ^i^fr^Jf, 

CHO-DG44»£rffl V ^c— ^H*t#:cD^^^jiiHlf&tt©fWtt?fe© £5 t-LT 
tTofCo Gene Pulserll (BioRad^fcM) SrfflVyfotW^njsKlv-- v'a^fe^J^it'S^ 
^Abfc 0 |£^"<^~ (25 g) i!PBS^!Sl^b7hCHO-DG44lHJ3S (1 X 10 7 ;j«/mL 
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~i/&^faM&tltzMV&$:^ 500 ix g/mL Geneticin (Invitrogen|±M) 
CHO-S-SFMIIj$iffi (lnvitrogen|±M) foMz.Xm$i^ &&CHOlW1fa1fe&ffi3t.VfZ 0 
VB22B sc(Fv)2«, ~(D^mX^mmm>MMW&£Tf^:<Dm^:± ; !n ^HLfco 
[0095] COS7*HJJ&£fflV\fc— ^gttfiflctf)— ifit£3&^ra&©«fc5fcL/C?To;fc 0 5l5S/<^ 
— (10 ju g) irPBS^!S^bfcCOS7jWJ^ (1 X 10 7 |HJ3&/mL) <D0.75mL&W&Vfc&<D& 
7*C_h-eiO^F^^*PU ^^yh\&&VttMK1.5kV^ 25 n FD^i^T^/K*^ 

10% FBSSr^tf DMEMi#J& (Invitrogen%t®D t^Px., — BfeJ#^Ufc^l£ % PBS-T?i5fci$- 
#tCCHO-S-SFMIIi: ; g L ife^Px.-C^j3 0 Rgi#^L^c 0 VB22B Diabodyte, Z.<Djj&;X 

[0096] 2.5 i&^±f$fy<Dffi}lhMpl--&9k&Lfc<D%;i. 

BIAcore2000(Biacore ; y;M) (^Sensor Chip CM5 (Biacore|±®) ^rir^hL, 
ANTI-FLAG M2 Monoclonal Antibody (SIGMA-ALDRICH|±M)^*n-n Ufc 0 ^ft)S 
5mL/sec-eil^iS(Df-^^7V^^L, 50mMi/^/VT^«LT|£^Lfc^ft:£r 

V^^LfcjftfilftSrfflV^ mStttMUto Diabody^oV vOD|g!pi&H\ 
dbl2E10(#JK2001-27734#M)^fflU sc(Fv)2^oV^T(Dt^2pp c o^i|llC^tf^ 
«3t^#ol2E10 sc(Fv)2S:ttfflbfeo 
[0097] 2.6 $n;Mpl Diabody^T*— 

VB22B DiabodyfgfiCOS7£BJ!ftfo3V^CHO^J|£<m^_L?i 50 mM 
Tris-HCl(pH7.4), 150 mM NaCl, 0.05% Tween20T^1t{bLfcAnti-Flag M2 Affinity 
Gel (SIGMA-ALDRICH|±M)^79^^^#$-fr^ 100 mM Glycine-HCl(pH 3.5)-?i§ 
t±i£-frfc 0 $£tti1Ii#f3U Hl^lM Tris-HCl (pH8.0)-e^fP^fV\ HiLoad 26/60 
Superdex200pg (Amersham-BioscienceltM)^^^^^ V ^Xf iVTy^W^ysfy? ^ 



WO 2005/056798 



31 



PCT/JP2004/018493 



-^Tofco y/V^>ja^n^h^97>f— ©/^^77-ii> PBS, 0.01% Tween20SM£JB 

[0098] VB22B sc(Fv)23^COS7^J9&fc5V>fc£CHOfaJ^<DJ##Jift^ DiabodyMM^ 1*1 

20mM y>-^M^f : flR(pH6.8)-e 5 F ; ffi : {tiLfcMacro-Prep Ceramic Hydroxyapatite 
Type I (Bio-Radti^)#^-MC^ij\ 250mM U>-^MWI^(pH6.8)-e^|^Kj^^t±ib 
fc 0 $$H\mftte, m^m^m^^XmW^k. HiLoad 26/60 Superdex200pg#^ 

^r/V^^n-x'h^^— SrfTV \ 5H^*^&J70kD— 40kDfclf@ l^SH 
^^5>^L/Co ^<£>IIf5^ 50 mM Tris-HCl(pH7.4), 150 mM NaCl, 0.05% Tween20 
"C^FMbbfcAnti-Flag M2 Affinity GeWy^^A^^, 100 mM Glycine-HCKpH 
3.5)-Ci§m£-frfc 0 ^lilS^ii, Wb\Z.\U Tris-HCl (pH8.0)-CcpfP^TV \ HiLoad 
26/60 Supe^dex200pg^7^A^V^T^V^^^^^h^^— ^ffofCo Sf^?>M 
W^rW^y j—(D/^y~7T—\^ 20mMg^^ (pH6.0), 150 mM NaCl, 0.01% Tween 

^WM^T^K^^X, Diabody*Dit) ? sc(Fv)2(Dfi|p:« N SDS-PAGE^iTJ^J?! 
Flag^#:(SIGMA-ALDLICHt±)^fflV ^Western Blotting^ V^T^TofCo ^tfb^ 

;V— X%k&L-tlffi^ Diabody-m, _h<D5^S^29kDa^ l£fcsc(Fv)2Xfe 

, JLjW _h(D^M^J55kDat^ Z:tl^tl<D^— <7V^K/^ffi£tLfc 0 
[0099] 2.7 ^ ! LthMpl^^:^fe ! L#:(DTPO#T^^^h^tt(7)f|Z'fffi 

TPO^#ttif^t^^t"BaF3-human Mpl^ffl V ^TTPOfflT^^h^tt^fNffibfc 
o ^^HJ3^?rl% Fetal Bovine Serum(Invitrogen£tM)^'ii>RPMI1640 (Invitrogenf±M) 
-C2[H^#-Lfc#, 4xl0 5 cells/mL^^§J:5^10% Fetal Bovine Serum^t? 
RPMI1640^^^L, 60 ix L/weire96well plate^5>^bf'o rhTPO (R&D^hM). 
COS7j$^_h?t^f*ftM B R p<Z)^iS^Sg«9, #welH£40 n LMx., 37°C, 5%CO 

2 

T"C. 240#rHll§#b^: o 10 /z L/well-CWST-8^:^ (Cell Count Reagent SF , 
TX?#M)&tt\%.^ WMl ^Benchmark Plus ^fB^T450 nm<D®)feig(*j-M655nm) 
ZMfeU 2mmm^^. #J£450 nm(DMS(^655nm)£$lJfeUh 0 WST-8f£ 



WO 2005/056798 



32 



PCT/JP2004/018493 



mM^TPOWT^^b^\^&tmistl 0 l£7c. GraphPad Prism^fflV^TEC ftSr^ 

50 

[0100] |fMbfcVB22B Diabody £5 «£ TJVB22B sc(Fv)23rfflV^T, BaF3-human Mpl, 

BaF3-monkey Mpl-C(Z)TPO#T^^h^'l4^lWbfc|^^:^ll|3, El4^1- Q * 
fc, COS7-CVB16, VB140, VB45B, TA136(D— (Diabody, sc(Fv)2) £r^gl 
*g#_h?# £ffi^TBaF3-human Mpl-e(DTPO#T^^h^tt^f¥ffibf-^ 

50 

[0101] [^1] 





BaF-human Mpl 


BaF-monkey Mpl 


Diabody 


sc(Fv)2 


Diabody 


sc(Fv)2 


VB22B 


61 


27 


1668 


26 


VB16 


190 


95 




VB140 


89 


38 


VB45B 


76 


30 


TA136 


3076 


54 



#fel#:^rffl V ^fcBaF3-human Mpl, BaF3-monkey Mpl(Z)T=te*^?£-t£ (EC fg:pM 

50 

) 

[0102] ^(DffigkXV. DiabodyJ;(9sc(Fv)2«^^o— *#TO*<£>;^ T^—^Y^fetf 

02/33072*5^1^^0 02/33073#M) o ^^fc^fcOigffH"^^— ^<Dm^^ 

irZt^X-hth&o U^U Vl/JJ— (DM^5—12mertM^^t^ia^ non-covalent^ 
Diabody^J$i-£#\ Vl/JJ— ^^<i-§(12meri^_h)-e«Diabody»?f^$tL-f 
fcscFv—Aifc&M)$i~ : 5Z-b&W. J n£flX\s^ (Hudson J Immunol. Methods 
1999;231:177-189) 0 iot, ;ftV ^fflLT^2ffi<D^Ig|^flMiL/^J?5c 
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non-covalentJfeDiabody^^^U^— ^ffi&VX\/^Z>sc(Fv)2<Djji!)^fefeKMfoX 
[0103] ^t(Dt#tLTii, T^~*M£tfe&5|iV^fc5V^ f3:£A,if 
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2f*fco 

[8] ^wy^— ©^$tf*i5T^ircfc3££&4#l*irr5, ft ^^ciEft^ 

[10] «T©XSSr^tf, ft J^il9 ^fE«c(D^#:(DM3t^&o 

(b) ^DNASr^ti^^— <Srft*T5X@, 

(c) R^^— Srl&^jWJia^A't-SXS, 

(d) Kti^MiiaSr^ll-rsXiB 

[12] dna^s, fi^-sr^««, ^^Kysofr— . mm*s&m&. ^^v^— , m§i 

fit 1 ^IBft^Mit^^o 
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